Population Ecology Relative to Other Ecological Disciplines

The term “population” is interpreted differently
in various sciences:
( Community |
Ecology Population Biology !n bufnzm demography a population is a set of humans
¢ in a given area.
In genetics a population is a group of interbreeding
individuals of the same species, which is isolated from

Population \Population other groups.

Ecology Genetics In population ecology a population is a group of

\ y individuals of the same species inhabiting the same
Systems ‘ area.
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Populations Defining Populations

A group of interbreeding, or potentially
interbreeding, organisms of the same species

occupying a particular space at the same time.
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(genetic individual) —
individuals produced by
sexual reproduction.

Density

— asexually
produced individuals derived

from the genetic parent. The size of a population in relation to a definite

unit of space.

= The measure of the number of individuals per unit
area is called crude density.

= Density measured in terms of the amount of ar

available as living space is ecological density:.




The Importance of Scale

Populations can be defined at
various spatial scales —

Local populations can occupy very small habitat
patches like a puddle.

A set of local populations connected by dispers
individuals is called a wetapopulation.

Populations can be considered at a scale of regions,
islands, continents ot seas.

Even the entire species can be viewed as a
population.

Populations can be classified into the

following groups:

Independent populations. Can persist without any immigration, and its

numbers do not depend on immi;

Semi-dependent populations. i 2 ion, howevi
3 i ration, then the

abundance is much low:
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Pseudopopulation. Do not re|
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Hemipopulations.
s . Only tho:
have hemipopulations.
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Populations Differ in Their
Stability

Some of them are stable for thousands of years.
Other populati ist only because of continuous

immigration from other areas.
On small islands, populations often go extinct, but then
these islands can be re-colonized.

populati

For example, larvae of
dragonflies live in the water
and form a hemipopulation.

Main axiom of population ecology: organisms in a
population are ecologically equivalent.

ical equivalency means:
nisms undergo the same life-cycle
ge of the life-cycle are
The rates of these processes (or the probabilities of
ecological events) are basically the same if organisms are
put into the same environment (however some indi
vatiation may be allowed).




Population Estimation Population Types

do we care? ; o - o
o ve et A closed population refers to a population that
is not changing in size (i.e., no births or deaths,
d to abundanc y .22 i .
volume. and no immigration or emigration).
Although by - -
it is an important component o 0
size of a population will a b uch as
dynamic:

An open population refers to a population that
is changing in size over the study period.

different methods have been developed to estimate population s
including e

Mark-recapture Techniques Assumptions

5 P r-atelv estime J l D, o
Individuals captured/matked = Resampled To accurately estimate N, with the Peter
these five assumptions must be met:
The population is closed,
Data then used to estimate population size All animals have the same chance of being cau
Ditferent methods for estimating population size le (i.c., must be a random sample),
ng animals does not effect their catchability,
. Animals do not lose marks between the two sampling
Method . oS3 .
petiods and marked individuals are completely mixed
in the population, and

Population Type Sampling Design

ed population Single marking and single recapture Lincoln/

N 5. Sampling must be at discrete time intervals &

olly-Seber ling must be rt relative to overall time.

Lincoln-Peterson Method

(Capture-recapture /Mark-recapture)

o _ Logic behind population estimation:

Simplest mark-recapture method for

population size.

All animals in a single sample are given a mark or tag Number marked Total number

and returned to the environment alive (M). in recapture sample, (R) marked in population, (M)
ngle sample is taken and all animals are - =

examined for the mark. Total number Total nun

In this recapture sample, a total of n animals were in recapture sample, (n) estimated in population, (IN)

captured and R were found to have the mark.

If we argue that the proportion of animals in the

recapture sample that had the mark (i.e., R/ the

same as the proportion of animals in the population

that had the mark (i.e., M/N) then we can set the ratios

equal,




Lincoln-Peterson Method Example
(Capture-recapture /Mark-recapture)

ample,
. ed them all, and returned them all alive to the environment.
opulation size is equal to the ~ ~
numb ¢ of the proportion that are A few days later, you come back and captured 40 fish,
marked. of which 10 had the mark you applied to the fish in the first
sample.

100) (40
N=0 60

(100)(40 + 1)

= 373
10 + 1 313

Stud . o Vi - LD50 values in mice for toxins found in
otiehy ekies ; i 7 ey Hymenoptera
Species > ;

Family Species Common j Reference
Name
Apidac Schmidt 1990
Mutillidae ila kelugii clve 7 idt et al. 1980
hmidt 1990
al. 1980

PO.‘,’OIIOHIVI‘HIC‘X’ Formicidae 2onomyIme: 0.66 Schmidt 1990
barbatus

Formicidae A e r 2 0.12 Schmidt et al. 1989

Potential Problem

ime - one of the parameters of this method is letting the marked

individuals mix back into the population
- if we do not give them enough time to mi
d individual wi
on size

allow them to mix for to long
area (emigrate) which could decr
individu:

Fun with Liquid Paper




Cumulatiave # of Insects

Removal Sampling

If the assumptions of the mark-recapture
method cannot be met, replacement or
removal methods can be used.

Used especially with arthropods and rodents,

Sampling entails permanent removal of the
study organ

1.525x 4 210.17
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Hayne Method

lves taking a series of samples from a
population.
Each sample involves the same amount of
effort.
Number of individuals from each collect:
plotted against the cumulative OR previou
number captured.

Population estimation then extrapolated.

Tenebrio molitor




